Impairment in follicle-stimulating hormone secretion by different treatments with follicular fluid as a source of inhibin blocks the ability of pulsatile luteinizing hormone to induce preovulatory surges of gonadotropins in prepubertal ewe lambs.
This study was conducted to investigate whether FSH can affect the ability of pulsatile exogenous LH to induce a preovulatory surge of gonadotropins in prepubertal ewe lambs. March-born ewe lambs were randomly assigned in November to the following treatments: 1) control; 2) 1.5 ml charcoal-extracted bovine follicular fluid (bFF) for 240 h; 3) 1.5 ml bFF for 72 h; and 4) 3 ml bFF for 72 h. Follicular fluid was administered as a source of inhibin to reduce secretion of FSH. Starting at 0 h, all animals were given (i.v.) 10 micrograms ovine LH every h for a 48-h period. Lambs in the control group did not receive further treatment. Females in group 2 were administered (s.c.) 1.5 ml bFF every 8 h from -184 h to 56 h. In groups 3 and 4, lambs received (s.c.) 1.5 ml bFF, respectively, every 8 h from -16 h to 56 h. Preovulatory surges of LH and FSH occurred concomitantly in 4 of 6 control lambs at a mean time of 34 h (range 20-42 h). In contrast, none of the females in groups 2, 3, or 4 showed a preovulatory surge of gonadotropins in response to pulsatile LH (p < 0.05). At -16 h, FSH was reduced in the ewe lambs of group 2 (p < 0.01). Thereafter, mean concentrations and area under the curve for FSH were lower (p < 0.001), and variability in the pattern of secretion was reduced (p < 0.05), in lambs of groups 2, 3, and 4 as compared to controls. LH, apart from the preovulatory surge, was not affected. Females in groups 2, 3, and 4 secreted less estradiol than controls (p < 0.01). Mean concentrations and area under the curve for estradiol during the 20 h preceding preovulatory surges (20 h = earliest surge) in controls were greater than those during the 20 h preceding 34 h (34 h = mean time for surges) in lambs that did not show a surge (p < 0.001). The induced luteal phases were of short duration, and no animal continued to cycle. Ovarian follicular development was evident in the majority (8 of 10) of the randomly selected lambs examined by laparoscopy during the expected midluteal phase. In summary, long- and short-term administration of bFF resulted in reduced concentrations of FSH, preventing the ability of pulsatile LH to induce a preovulatory surge of gonadotropins in prepubertal ewe lambs. The decrease in estradiol associated with the bFF-induced reduction in FSH may have been the mechanism responsible for the lack of LH and FSH surges. It is proposed that unimpaired secretion of FSH is required for treatment with LH to induce preovulatory surges of gonadotropins in this model.